. Empirical Orthogonal Function on in situ bottom temperature from 1996 to 2010, observed at the 65 stations during the hauls sampling.
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According to the correlation circle (A), all the years were equally associated to the first EOF axis, except 2008. Hence the high percentage of variance explained by the first EOF (78.2%) indicates a high temporal stability of the spatial distributions of the bottom temperature over time. The variations mostly occurred in the coastal area, but the general pattern given by the projections on the first axis of the EOF persisted from year-to-year (B). We could have used these projections in our GLM analysis, but the differences are very minor, as almost all the years contributed nearly equally to this EOF axis. owing to identification issues. To reduce the number of categories, we clustered similar sites in function of their benthic composition. First, we averaged scores over the five years, and applied a Principal Component Analysis to filter outliers. The three first axes (explaining 60% of the total variance) were kept to apply a hierarchical tree procedure with complete-linkage inter-group distance (A). This metric is prone to produce balanced clusters (with equal diameter). The tree was cut according to an algorithm which optimizes the intra and inter groups distances. We finally obtained three benthos groups. Spatial distribution of the benthos groups is displayed in (B). Composition in species of each group is described in (C); for each category, averaged score in the groups was measured. Total boundary length of the protected zones versus their total area, for different values of the Boundary Length Modifier (BLM). The higher the value of the BLM, the lower the total boundary length. The optimal value of BLM was considered as those which realized the best trade-off between the boundary length and the area.
